Environmental degradation, which is caused by the quarry, is a complex problem. The site of the quarry within an agricultural land and forest makes land become critical. Rehabilitation of the area can be conducted by reclamation. Revegetation using local species is no better than pioneer species. Based -on Indonesian regulation-in Permenhut P.4/Menhut-II/2011, revegetation using fast-growing species is important for a precondition before enrichment using climax species, so then it needs an evaluation of land suitability for the fast-growing species. The study of revegetation was conducted at quarry clay which the characteristics of this study were description and exploration with field survey supported by laboratory analysis. Data obtained were analyzed by giving weights and scores of species characteristics to decide selected species of vegetation, then the soil characteristics and qualities were matched with species growth requirements. The results showed that jabon (Anthocephallus cadamba) and sengon (Falcataria moluccana) are selected species for revegetation. Land suitability classes of jabon and sengon are not suitable (N) and land suitability of jabon and sengon can be increased to be marginally suitable (S3) by reclamation using potting system that includes building drainage, improvement of depth, soil pH, application of fertilizer, dolomite, and gypsum, application of grass mulch and collecting large rocks for making the terrace.
Introduction
Environmental degradation of the quarry is a complex problem, and it is included in the degradation of the physical environment, chemical environment and biological environment (Rofik, 2013) . The site of the quarry within agricultural land or forest makes the land become critical and decreases its function as the media of producing plants. Rehabilitation of post quarry can be conducted by reclamation. According to its designation -on Indonesian Regulation -in UU no 4 2009, the purpose of reclamation is to restore the land condition to be stable. Based on Indonesian Regulation -in UU no 37 2014, rehabilitation of soil's function on critical land is conducted by vegetative methods. Revegetation is a land rehabilitation way in a vegetative method using local plants or exotic plants. According to Rahmawaty (2002) , local plants can adapt to the climate, but not with the soil condition, so the selection of plant's species is important to be noticed. Mansur (2010) stated, reclamation which uses pioneer is better than the reclamation which uses local species because most of the local species are intolerant with sunlight, so they need shelter. On critical land which has low soil fertility, poor microclimate condition, unsupported site, and high erosion, it is preferable using the plant for precondition phase before enriching the land using main vegetation or local plant with a long cycle.
One of vegetation for precondition is the fastgrowing species. Fast growing species are species which have a short cycle (Koeslulat, 2016) . The species is pioneer vegetation with a broader range of growth, useful for water absorption, nutrient, CO 2 , and sunlight utilization; so that the plant can reach the revegetation purpose which improves the microclimate condition and increases soil fertility (Susilo et al., 2010) .
Selection species for reclamation
The characteristic of post quarry clay is marginal and do not support the plant's growth, so there is needed an accuracy to choose the appropriate species. In Indonesia, plant selection for reclamation is regulated on Indonesian Regulation -in Permenhut P4/Menhut-II/2011 about reclamation in the forest area). The criteria of reclamation based on the regulation, there are; fast-growing, high commercial value, silviculture technique have been mastered, easy to get the plants seeds, the plants can reproduce naturally, and considering the habitat requirements. Furthermore, returning wildlife in its habitat is an essential element of post quarry restoration and to consider using a resprouting plant, because of resprouting plant species usually can fertilizer the soil. Jabon (Anthocepalus cadamba), sengon (Falcataria moluccana), eucalyptus (Eucalyptus grandis) and big-leaf mahoni (Swietenia macrophylla) are assessment species for clay reclamation.
Land evaluation and suitability
Land evaluation is lands regarding their suitability for a specific utilization (Elaalem, 2012) . The land evaluation is required to determine land suitability (Widiono, 2010) . The main component of land evaluation is climate and soil (Elseikh et al., 2013) . Assessment of land suitability is matching between land quality and land requirements. Rating of land suitability is determined by limiting factor or land quality as the heavy limiting factor (Dibia, 2015) . Land suitability classes included current and potential classes. Current suitability classes are determining the suitability of present condition. Potential suitability classes show suitability in the future after the land improvement is made (FAO, 1976) .
Materials and Methods

Time and place of study
This research was conducted in post quarry clay area, block 3B and block 4A, at Cantung Kiri Hulu Village, District of Kelumpang Hilir, Kotabaru Regency, South Borneo. Land observation and soil sampling were done in August-September 2017.
Assessment and selection of plant species
There were four species to assessment; they were jabon (Anthocepalus cadamba), sengon (Falcataria moluccana), eucalyptus (Eucalyptus grandis) and big-leaf mahoni (Swietenia macrophylla). Assessment of species was conducted by weights and scores of selected species criteria based on Indonesian regulation Permenhut P4/Menhut II/2011 by modification (Adman et al., 2012) (Table 1 ). After giving the score, the species were grouped in categories to determine selected species.
Determined of land units
The land system in the study was land unit. Land unit was determined based on soil type, slope, and management factors (termination factor and mining duration). There were four land units, i.e. 3B1, 3B2, 4A1, and 4A2.
Assessment of land characteristic and quality
Assessment of land characteristic and quality was conducted by observation, laboratory analysis, and study of secondary data. Assessment indicator included; temperature (tc), water availability (wa) and oxygen availability (oa), rooting condition (rc), nutrient retention (nr), nutrient availability (na), toxicity (xc), sodicity (xn), erosion hazard (eh), flooded hazard (fh), and land preparation (ip) (Sumardi, 2016) . The soil chemical properties were defined based on soil fertility criteria by Pusat Penelitian Tanah (PPT) 1984 (Ritung et al., 2011) .
Land evaluation
The land evaluation was only conducted for plant species which were included in the selected species category. The land evaluation was conducted by matching the land characteristic and quality with plant growth requirements based on Yamani (2008) and Ritung et al. (2011) . The land suitability classifications were defined based on their most serious limiting factor which may include one or more limiting factors depending on land condition (Asmarhansyah et al., 2017).
Result and Discussion
General condition
The annual average rainfall and the mean annual temperature in the study area are 2,450.6 mm and 26.48 until 27.85 o C (Meteorology station of Kotabaru). The climate of the study area is rainfall type A (perhumid) based on the rainfall types of Schmidt-Ferguson. The type is discovered in most of Sumatra and Borneo, the eastern parts of the Philippines, Central Sulawesi and most of New Guinea. Latitude of the area is 3 o 8'27.53" -3 o 8'18.90" S and 115 o 55'32.14" -115 o 55'56.99" E. Based on the Indonesia systematic geological map of sheet Kotabaru, the geological formation of this post quarry clay area is Tanjung formation, and it was formed in tertiary time which indicated Eocene age. Tanjung formation deposited fluvial in the lower part to deltaic in the upper part. This area has sediment rocks and yellow-red podzolic soil type.
Physical properties
The texture of post quarry clay is shown in Table  2 . The area has sandy clay loam, silty loam, and clay loam textures. The sandy clay loam texture is dominated by clay. Meanwhile, silty loam and clay loam textures which are dominated by silt are better than that dominated by sand. The soil with sandy texture cannot hold much water and nutrient. The silt is finer textured soils and has a tendency to form crusts surface, so, it often contains a high level of soluble salts (Sheoran et al., 2010) . Table 1 . Weights and scores for being assessed and selecting species based on Permenhut/Menhut-II/2011 by modification (Adman et al., 2012) .
No. Indicator Weights (%)
Scores Explanation 
Chemical properties
Chemical properties of post quarry clay area are shown in Table 3 . The pH of the lands is slightly alkaline, except in 3B2 which has very strong acid. The site consists of clay sediment, blue clay material, clay rocks, fragment, and silt. Blue clay materials were in alkaline reaction, but after oxidized, pyrite will become salt and sulfide acid drastically decreases soil pH (Agus et al., 2014) . Laterite sediment was collected in unit 3B2 which has pH with very strong acid. Post quarry clay has very low organic matter because it was excavated down to the base of rocks, so it lost topsoil and subsoil. Characteristic of post clay quarry depends on the pedogenic process. At 3B2, 4A1, and 4A2 values of C/N ratio are high. C/N ratio values show the soil formation process. High C/N ratio indicates that soil formation occurred slowly (Afandia et al., 2002) . The contents of P 2 O 5 Na, K, Mg and Ca in the land are very high to low. The CEC and base saturation are Medium. Salinity and sodicity are very high to very low. From pH, EC and ESP value show that unit 3B1 and 3B2 are saline soils.
Assessment and selection of species
Based on scoring every species, sengon and jabon enter into selected species category. The selected species category by conditionally is the species which is not eligible for one or more species criteria selected for reclamation. This species can be used if no species category is selected. Ecological value is determined based on biomass and nutrient cycle, plant life ability, plant function for the environment, fauna, and climate. Jabon and sengon can do natural pruning, and they have a high quality of biomass. Based on Palm and Sanchez (1991) , the high quality of biomass contains C/N ratio < 25, lignin <15% and polyphenol < 3%. Jabon and sengon can make a resprouting. Sengon makes 3 until 5 times resprouting after logging Astana et al., 2016) . Jabon can live under water stress in the flooding area, while sengon can live in drought condition (Krisnawati et al., 2011) . Jabon and sengon are used for shading in agroforestry. Their flowers and fruits are useful for pollinator and wildlife food (Soerianegara et al., 1994; Bijalwan et al., 2014) .
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Current suitability of selected species
Current suitability is the suitability of land which is resulted from the assessment of the moment without improvements (Ritung et al., 2011) . Current suitability can be seen based on land climate, physical and chemical qualities and land suitability produced classes. Land suitability classes denote land limiting factors and the qualitative analysis of the soil's potential (Asmarhansyah et al., 2007) . The classes are indicated by S1 as the most suitable, S2 as the moderately suitable, S3 as the marginally suitable and N as the not suitable. The limiting factor in land evaluation can be divided into two factors, i.e. permanent and nonpermanent factors.
Limiting permanent factors cannot be improved except using high technology. Nonpermanent limiting factors can be improved to give economic advantages. The technologies to solve the limiting factor are grouped into low, medium and high technologies. High technology is expensive and can only be applied by government, medium and large companies (Rayes, 2007) . After the assessment of the species, the plant growth requirements of selected species were matched with land characteristic and quality to produce land current suitability classes. Current suitability classes of jabon and sengon in all of the land units are not suitable with the main limiting factors of soil depth and drainage (Table 8) . Other limiting factors are soil pH, salinity, soil surface stoniness and surface outcrops. Suitability rating: S1: highly suitable, S2: moderately suitable, S3: marginally suitable. Limitation: oa: oxygen availability (drainage), rc: rooting condition (effective depth), nr: nutrient retention (pH), xc: salinity (EC), lp: land preparation (soil surface stoniness and surface outcrops).
The effort to increase the land quality to potential suitability can be done by various technologies. One of the ways to improve drainage and flooding problem is by building a drain. Collecting rock, building terrace using the rock and planting grass above the terrace can improve land preparation, slope, and decrease erosion hazard problem (Dariah et al., 2013) . Organic matter can lower soil pH and add the nutrient. Application of fertilizers requires adding total N, P, and other nutrients. Dolomite application was conducted by increasing soil pH, but gypsum application functions to decrease soil salinity.
Potential suitability of selected species
Potential suitability shows the condition after improvement application based on the limiting factors, the land suitability of land use in the lands unit on condition to be achieved (Rayes, 2007) . FAO framework (1976) defines potential suitability as a defined use or land suitability of the land condition in the future. Land potential suitability of jabon in all units are marginally suitable (S3) with the most limiting factor is soil pH, but the other limiting factors are drainage and land preparation. Land potential suitability of sengon in all units is marginally suitable (S3) with most limiting factor was soil pH. Another factor is land preparation on most of the soil surface stoniness. In the 3B1 unit, the limiting factors are drainage and salinity. 
Recommendation of reclamation management
Based on the study of improvement, management for post quarry clay reclamation can be conducted by a potting system. The potting system uses pots as planting media. The selected potting system aims to save the cost and topsoil, because of the location has limited topsoil (Maretio et al., 2016) :
Land preparation
A terrace can be built in the 4A1 unit by collecting large rocks of land surface to build terrace dyke. A mixture of topsoil and manure that is put on the dyke can then be planted with grass waterways. The drain can be built at the all of the land units by building a canal at the land site towards the sediment pool. The canals included run-off canal and infiltration canal (Agus et al., 2014) .
Planting area preparation
The planting pot is made with dimension 30 cm x 30 cm x 80 cm and space 4 m x 4 m in a density of 625 plants/ha (Permenhut P4/Menhut II/2011). Then, add manure, P fertilizer, K fertilizer, and N fertilizer as primary fertilizers. Manure and P fertilizer are mixed with topsoil and soil. After that, add N fertilizer and K fertilizer on the 4th day after planting stage (Agus et al., 2014) . For manure application on pot, leave it for 1-2 weeks up to the maturation process. Add rock phosphate and dolomite on 3B2's unit, rock phosphate makes P is available and dolomite decreasing of salinity (Agus et al., 2014) .
Planting
Multicultural tree and Leguminoceae plantation concepts are recommended for making the plantation resistant towards disease, so, the compositions of plantation includes 60% tree and 40% Leguminoceae. Jabon has a crown to create a canopy, so then it can make shelter up to 80% (Permenhut P4/Menhut-II/2011). Planting the space of the main tree with legume cover crop and adding mulch from garbage above the surface of soil be able to inhibit Imperata cylindrica growing (Khair et al., 2012) . Putting mulch from garbage does not only suppress weeds but also keeps the soil moisture (Adman et al., 2012 : Agus et al., 2014 .
Planting maintenance
Based on Permenhut P.4/Menhut-II/2011, planting maintenance includes replanting, weed control, fertilization, pest and disease control, prevention of wildfire and wild grazing, pruning and enrichment by local species (climax species). Enrichment shall be conducted by 2 until 3 years after planting pioneer species, because, in early, most of the climax species need shelter from sunlight.
Conclusion
Criteria of species vegetation for reclamation includes; the habitus is a tree, the habitat is local, has ecology value, has economic value, has rooting symbiosis, be able to resprout, technic of silviculture is easy to be applied and has plant cycle ≤ 10 years. The selected species from fastgrowing species were jabon and sengon. Current land suitability classes of jabon and sengon in all of the land units are not suitable (N) according to the limiting factors which are depth, soil pH, drainage, salinity and land preparation. Land potential suitability classes of jabon and sengon are marginally suitable (S3). The effort to increase land quality by reclamation using the potting system may include building drainage, depth improvement, soil pH, application of fertilizers, dolomite, and gypsum, application of grass mulch and collect large rocks to build the terrace.
